The role of cyclic AMP response element-binding protein in testosterone-induced differentiation of granular convoluted tubule cells in the rat submandibular gland.
The postnatal development of granular convoluted tubules (GCT) in the duct system of the rodent submandibular gland is known to be androgen-dependent, but the underlying molecular mechanism is unclear. To test the possible role of the transcription factor, cyclic AMP response element-binding protein (CREB), in the androgen-induced differentiation of GCT, the effect of testosterone on the expression and localization of epidermal growth factor (EGF), a marker of GCT cells, and of CREB was examined in the submandibular glands of immature 3-week-old rats. Northern blotting demonstrated increases in both EGF and CREB mRNA 1-4 days after testosterone administration. Immunoprecipitation also indicated that CREB protein was increased in amount with testosterone administration, and that induced CREB was phosphorylated at the serine residue as in the active form of CREB. In situ hybridization demonstrated that cells with CREB mRNA signal first appeared in the distal portions of striated ducts at 1 day and had increased in number by 4 days after giving testosterone, when cells with EGF mRNA signal became evident in the same duct portions. Immunohistochemistry also showed the occurrence of CREB protein in the nuclei of duct epithelial cells before their differentiation into EGF-positive GCT cells. Finally, pieces of submandibular gland from immature rats were cultured in vitro and their expression of EGF mRNA analysed by the reverse transcriptase-polymerase chain reaction. Testosterone in the medium caused a marked enhancement of EGF expression in the gland in 1-4 days, which was attenuated by simultaneous administration of the antisense oligonucleotide for CREB as well as that for the androgen receptor. These results suggest the CREB is upregulated by androgen and has a crucial role in androgen-induced differentiation of GCT in the duct system of the rat submandibular gland.